Abstract. In this paper we study the Annihilator Theorem and the Localglobal Principle for the annihilation of local cohomology modules over a (not necessarily finite-dimensional) Noetherian Gorenstein ring.
Introduction
Let A be a commutative Noetherian ring, let a and b be ideals of A and let M be a finitely generated A-module. We first briefly recall the invariant λ b a (M ) defined in [3] .
By the terminology of [3] , the b-minimum a-adjusted depth λ Faltings' Annihilator Theorem [5] states that if A is a homomorphic image of a regular ring or A has a dualizing complex, then the annihilator theorem (for local cohomology modules) holds over A. In [7] , Raghavan deduced from Faltings' Annihilator Theorem [5] that if A is a homomorphic image of a regular ring, then the Local-global Principle (for the annihilation of local cohomology modules) holds over A. Recently, in [2] , Brodmann, Rotthaus and Sharp showed, for every nonnegative integer r, that if A is universally catenary and all formal fibres of all localizations of A satisfy Serre's Condition (S r ), then the Annihilator Theorem (for local cohomology modules) holds at level r over A if and only if the Local-global Principle (for the annihilation of local cohomology modules) holds at level r over A. They also established the Local-global Principle (for the annihilation of local cohomology modules) over an arbitrary commutative Noetherian ring of dimension not exceeding 4.
In this paper, we show that the Local-global Principle and the Annihilator Theorem (for local cohomology modules) hold over a (homomorphic image of) a commutative Noetherian Gorenstein ring. The proof of the main theorem relies heavily on ideas in Brodmann's proof of [1, Satz 3 .12] and in Raghavan's proof of [8, 3.1] . But our method is based on the theory of Gorenstein dimension or G-dimension. To the best of our knowledge, this is the first application of this theory in the study of Faltings' Annihilator Theorem.
Throughout the paper, A will denote a commutative Noetherian ring (with nonzero identity), a, and b will denote ideals of A, and M will denote a finitely generated A-module. We use N and N 0 to denote the set of positive and nonnegative integers respectively. For any unexplained notation and terminology concerning G-dimension we refer the reader to [4] .
Results
Let us, firstly, introduce b-finiteness dimension of M relative to a (see [3, 9.1.5]):
where, by convention, the infimum of the empty set of integers is interpreted by ∞.
We begin by the following remark. We now prove some preliminary lemmas and a proposition which help us to conclude the main theorem.
Lemma 2.2. Let a and b be ideals of
Proof. We suppose that s ≥ ht M a, and look for a contradiction. Firstly, we can use the exact sequence
to deduce the long exact sequence 
we obtain the exact sequence 
For an A-module M the biduality map is the canonical map 
The resolution is said to be of length n if G n = 0 and G l = 0 for l > n.
Note that every finitely generated A-module has a resolution by finitely generated free modules and, thereby, a G-resolution. 
which breaks up into two short exact sequences
Since grade(a, A) > i, we get from the induced long exact sequence of 
